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SLIDER WINDOW ASSEMBLY WITH
SWITCH DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims the filing benefits of U.S.
provisional application Ser. No. 63/200,253, filed Feb. 24,

2021, which 1s hereby incorporated herein by reference 1n 1ts
entirety.

FIELD OF THE INVENTION

The present invention relates to a slider window assembly
for a vehicle and, more particularly, a rear slider window
assembly for a vehicle and, more particularly, a rear slider
window assembly for a pickup truck or the like.

BACKGROUND OF THE INVENTION

It 1s known to provide a slider window assembly for an
opening of a vehicle, such as a rear slider window assembly
for a rear opening of a pickup truck. Conventional slider
window assemblies for rear openings of trucks or the like
typically include three or more panels, such as two fixed
window panels and a slidable window panel. The slidable
window panel 1s supported by rails and may be moved along
the rails to open and close the window. The slidable window

panel may be driven or moved by a cable drive system, such
as described 1n U.S. Pat. No. 8,151,519, which is hereby
incorporated herein by reference 1n 1ts entirety.

SUMMARY OF THE INVENTION

A vehicular rear slider window assembly has a lower
channel that slidably receives a movable window panel (and
a carrier at the lower region of the movable window panel)
therein, with a switch assembly that determines when the
movable window panel 1s 1n 1ts fully closed position. The
carrier of the movable window panel i1s recetved 1n and
moved along the lower channel via operation of a powered
window drive system, which imparts movement of the
carrier and movable window along the lower channel
between 1ts opened and closed positions, such as via moving
or pulling at a drive cable attached at either end of the
carrier, with a sheath of the cable engaged at the ends of the
channel. The switch assembly comprises a housing portion
that 1s molded as part of the end stop disposed at the end of
the channel, and a switch device that 1s disposed within the
housing and that has a movable contact element that extends
along the channel toward an end of the carner of the
movable window panel. The housing and switch device are
encased within an elastomeric (e.g., rubber) boot or cover
that covers the movable contact element, such that, when the
window 1s closed, the end of the carrier contacts the boot or
cover at the movable contact element, which causes move-
ment of the contact element to actuate the switch device to
determine that the window 1s fully closed. When the mov-
able window panel 1s not 1n 1ts closed position, the movable
contact element 1s biased towards i1ts non-contacted or
moved position or state and thus the switch device deter-
mines that the movable window panel 1s not fully closed.

Responsive to determination that the switch device 1s
actuated, the system may control an indicator to indicate to
the driver of the vehicle that the window 1s opened or closed.
For example, the system may activate an indicator (such as
a light or light emitting diode (LED) 1n the cabin of the
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vehicle and viewable by the driver of the vehicle) when the
window 1s at least partially opened (as determined by the
contact element of the switch device not being contacted and
moved by the carrier), and the system may deactivate the
indicator when the switch device determines that the win-
dow 1s tully closed (as determined by the contact element of
the switch device being contacted and moved by the carrier).

These and other objects, advantages, purposes and fea-
tures of the present mvention will become apparent upon
review ol the following specification in conjunction with the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a rear perspective view of a pickup truck having
a rear slider window assembly;

FIG. 2 1s a perspective view of the rear slider window
assembly, as viewed from the forward or interior side of the
window assembly when the window assembly 1s normally
mounted to a vehicle;

FIG. 3 1s a plan view of the rear slider window assembly
of FIG. 2;

FIG. 4 1s a perspective view of a movable window panel
and lower rail or channel element and drive system of the
rear slider window assembly of FIGS. 2 and 3;

FIG. 5 15 a perspective view of a switch assembly at an
end stop of the lower channel element of the rear slider
window assembly;

FIG. 6 1s an exploded perspective view of the switch
assembly;

FIG. 7 1s a perspective view of the switch assembly, with
the cover removed to show additional details;

FIG. 8 1s a perspective view of the housing and end stop
of the switch assembly;

FIG. 9 1s a perspective view of the switch device of the
switch assembly;

FIGS. 10 and 11 are perspective views of another switch
assembly;

FIGS. 12 and 13 are exploded perspective views of the
switch assembly;

FIG. 14 1s a perspective view of the switch device as
disposed 1n a housing portion of the switch assembly;

FIGS. 15 and 16 are perspective views ol the housing
portion of FIG. 14;

FIGS. 17 and 18 are perspective views of the base portion
of the switch assembly;

FIG. 19 1s an exploded view of another switch assembly;

FIG. 20 1s a perspective view of the switch assembly of
FIG. 19;

FIG. 21 1s a perspective view of the switch assembly of
FIG. 19 with an electrical connector extending therefrom;
and

FIG. 22 1s a perspective view of a rear slider window
assembly with the switch assembly of FIG. 19.

DESCRIPTION OF THE PREFERREI
EMBODIMENTS

Referring now to the drawings and the illustrative
embodiments depicted therein, a rear slider window assem-
bly 10 of a vehicle 12 (such as a pickup truck or the like)
includes a window frame 14, a fixed window panel or panels
having an aperture that separates side window panels or
portions 16, 18 and a movable window panel 20 that 1s
movable relative to the window frame 14 and the fixed
window panel between a closed position, where the movable
window panel 20 1s disposed at the aperture of the fixed
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window panel, and an opened position, where the movable
window panel 20 1s moved at least partially along the fixed
window panel (FIGS. 1-4). The movable window panel 20
1s movable along the frame 14 (such as along an upper rail
or channel 22 and a lower rail or channel 24 of the frame)
relative to the fixed window panel(s) via a drive system 26
that moves the movable panel in either direction to open and
close the rear window, such as responsive to a user mput or
button or switch 1n the vehicle cabin.

The lower rail 24 comprises an elongated generally
U-shaped channel portion disposed generally horizontally
along the rear slider window and spanning at least part of
cach of the fixed window panels 16, 18. The lower edge
region 20a (FIG. 4) of the movable window panel 20 1s
received 1n or attached to a carrier, which 1s movably
received 1n, the channel portion of the lower rail 24 and 1s
movable or slidable along the channel portion as the mov-
able window panel 20 1s moved between 1ts opened and
closed positions via operation of the drive system 26. The
window assembly 10 includes a sensing system 30 for
determining the position of the movable window panel, such
as determining when the window panel 1s fully closed. The
sensing system 30 comprises a switch assembly 32 disposed
at an end of the channel portion of the lower rail 24, such as
at an end cap or cable guide 34, and a bumper or stop
clement disposed at the respective end of the carrier. The
switch assembly 32 detects the presence of the bumper and
carrier to determine when the movable window panel 1s fully
closed, as discussed below. In the illustrated embodiment,
the switch device 1s embedded as a unit at the end stop or
cable guide and 1s integrally formed with the end stop at the
end of the channel of the lower rail, as also discussed below.

In the illustrated embodiment, window assembly 10
includes two fixed window panels or panel portions 16, 18
that are spaced apart so as to define an opening therebe-
tween. The fixed window panels may comprise two separate
spaced apart fixed window panels that define the opening
therebetween (and with upper and lower appliques or trim or
filler panels or elements disposed at the upper and lower
regions ol the opening and between the fixed window
panels), while remaiming within the spirit and scope of the
present invention. Optionally, the window assembly may
comprise a hole-in-glass window configuration, where a
single fixed glass panel has an aperture or hole or opening
established therethrough to define separate spaced apart
fixed window panels or panel portions, such as in a similar
manner as the window assemblies described 1n U.S. Pat. No.
8,881,458, which 1s hereby incorporated herein by reference
in its entirety.

The slider or movable window panel 20 1s movable along
the lower rail 24 and the upper rail 22 of the frame portion
14 to open and close the aperture or opening, such as 1n a
manner similar to known slider window assemblies. The
slider window panel 20 1s disposed at the lower carrier,
which may receive the lower perimeter edge region 20a of
the slider window panel 20 therein and 1s slidably or
movably recetved in the channel portion of the lower rail 24
of the frame portion 14. The upper rail 22 may comprise any
suitable channel or rail element configured to slidably
receive an upper edge portion of the movable window panel
20.

The movable or slider window panel 20 may be movable
such as via manual pushing or pulling at the window panel
and 1s movable 1n response to actuation of a drive motor 26a
of the drive motor assembly or system 26, which may move
cables or wires of cable assemblies 266 relative to the sheath
of the cable assemblies 265 to impart horizontal movement
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4

of the carrier and slider window panel 20 along the rails 22,
24. Although shown as a cable drive system, the carrier and
movable window panel may be moved along the rails via

any suitable drive system, such as by utilizing aspects of the
drive systems described in U.S. Pat. Nos. 10,501,977; 8,938,

914; 7,073,293 and/or 6,955,009, and/or U.S. Publication
Nos. US-2019-0383084; US-2008-0127563  and/or
US-2004-0020131, and/or U.S. patent application Ser. No.
17/305,818, filed Jul. 15, 2021 (Attorney Docket DONO2
P4234), which are all hereby incorporated herein by refer-
ence 1n their entireties

The lower rail includes end caps or cable guides or guide
portions disposed at the ends of the channel portion at or
near opposite end regions thereoif, whereby the cable (or
other drive means) of the drive system 26 attaches at or 1s
guided and retained at the guide portions. The end guides
may utilize aspects of the end guides described 1n U.S. Pat.
No. 8,938,914, which 1s hereby incorporated herein by
reference 1n 1ts entirety. Optionally, the drive system 26 may

utilize aspects of the drive assemblies of the types described
in U.S. Pat. Nos. 4,920,698, 4,995,193; 5,146,712; 5,531,

046; 5,572,376; 6,955,009 and/or 7,073,293, and/or U.S.
Publication Nos. US-2004-0020131 and/or US-2008-
0127563, which are all hereby incorporated herein by ret-
erence 1n their entireties.

Thus, the movable window panel 20 1s movable along the
upper and lower channels or rails between its opened and
closed positions. The switch assembly 32 1s part of the
sensing system 30 that 1s operable to determine when the
movable window panel 20 1s at its fully closed position, so
as to provide an indication to the driver of the vehicle
equipped with the window assembly 10 to inform the driver
that the window 1s fully closed. For example, when the
window panel 20 1s open, an indication light (such as a light
emitting diode or LED or the like) at the instrument panel of
the vehicle (or elsewhere 1n the vehicle cabin and viewable
by the driver) will be activated to notily the driver that the
window 1s opened (optionally, an audible indication device
can also or otherwise be 1nstalled), and when the window 1s
tully closed, the indicator (visual and/or audible) will be
deactivated, thus indicating to the driver that the window 1s
fully closed and latched.

As shown 1n FIGS. 5-9, the switch assembly 32 comprises
the end stop 34 that 1s configured to be received at the end
of the channel portion of the lower rail 24 at the end of the
rail that corresponds generally to where the end of the carrier
will be when the movable panel 20 1s fully closed. The end
stop 34 1s recerved 1n the channel portion and includes a
guide portion that gmides and/or retains the cable or other
drive element thereat. The end stop 34 includes a bumper or
stop element 34a that extends along the channel portion for
contacting the carrier of the movable window panel 20 and
stopping further movement of the movable window panel 20
when the panel reaches the fully closed position (which also
generally coincides with a latch element being engaged to
latch the movable window panel 1n the closed position).

As shown 1n FIGS. 6 and 7, the switch assembly 32
includes a housing portion 36 that extends upward from the
end stop 34, and that may be integrally formed (such as via
the same 1njection molding process) with the end stop to
provide a unitary end stop and housing construction. The
housing portion 36 receives a switch device 38 therein,
which 1s received at an opening of the housing 36 and that
1s pinned or secured at and within the housing 36, such as via
a Tastener or pin 40 or the like. An elastomeric cover or boot
42 1s disposed over the housing 36 and the switch device 38
to encase the housing 36 and switch device 38, while
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allowing for flexing or deforming of the cover 42 to allow
for actuation of the switch device 38.

The switch device 38 comprises an electronic switch
device that has a movable contact element or switching
clement 39 that 1s movable relative to a housing portion 38a
and an electronic switch or circuit element 385. The contact
clement 39 1s movably mounted at the housing portion 38a
(such as at an end portion 39a of the contact element 39 that
1s attached at the housing portion) and includes an actuating
portion 396 that, when the contact element 39 i1s moved
relative to the housing 38a, presses the circuit element 385
to actuate the switch (i.e., to close a circuit of the switch).
The contact element 39 includes an outer or distal end 39c¢
that 1s distal from the end 39a that attaches at the housing
portion 38a, with the distal end 39¢ extending away from the
housing portion 38a along the lower rail 24 and optionally
downwardly so as to be disposed partially within the lower
rail 24 when the end stop portion 34 1s attached at the
channel portion of the lower rail 24.

The contact element 39 may comprise any suitable ele-
ment, such as a flexible metallic element or the like that
flexes when the distal end 39c¢ 1s contacted by the carrier of
the movable window panel 20 as the movable window panel
20 1s moved to the closed position. Optionally, the contact
clement 39 may comprise a non-flexible element that is
pivotally attached at the housing portion. The cover or boot
42 covers the switch device 38 to conceal and protect the
switch device 38 and the contact element 39, while allowing
for tlexing or moving of the contact element 39 when the
movable window panel 20 1s closed and presses against the
contact element via engagement with the cover 42.

The distal end 39¢ of the contact element extends a
predetermined amount beyond the stop element 34a of the
end stop, so that the contact element 39 1s contacted and
moved to actuate the switch device 38 slightly before the
carrier contacts the stop element 34a, which limits further
movement of the movable window panel 20 1n that direction.
For example, the distal end 39¢ of the contact element 39
may extend an amount so that when the portion of the carrier
that contacts the cover 42 at the contact element 39 makes
initial contact with the cover 42 at the distal end 39¢ of the
contact element 39, the other portion of the carrier that
contacts the stop element 34a 1s spaced from the stop
clement 34a by one millimeter or thereabouts (or any
suflicient distance that allows for the contact element to
suiliciently tlex or move to actuate the switch device before
the carrier 1s stopped by the stop element). The degree of
extension of the distal end 39¢ of the contact element 39 as
compared to the stop element 34a of the end stop 34 1is
selected based 1n part on the degree of movement of the
contact element 39 that 1s required to actuate the switch 38
and based 1n part on the shape of the end of the carrier and
relative locations of the portions of the carrier end that
contact the cover 42 and the stop element 34a.

The switch device 38 1s electrically connected to a control
device of the sensing system 32, such as a control device
disposed 1n the cabin of the vehicle. The control device
determines when the switch device 38 i1s actuated (i.e., when
the movable window panel 1s fully closed), and may provide
an 1ndication to the driver when the panel 20 1s closed and/or
may provide an indication to the driver when the panel 20 1s
opened. The switch device 38 may be electrically connected
to the control device via electrical wires attached at the
switch device 38 that electrically connect to a wire harness
of the vehicle when the window assembly 10 1s 1nstalled at
the vehicle, or via electrically conductive traces along the
fixed window panel 16, 18, which may extend to the
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clectrical connections of the window assembly for electri-
cally connecting the heater grids of the window assembly
and/or the drive system of the window assembly to one or
more wire harnesses ol the vehicle when the window
assembly 1s installed at the vehicle.

In the 1llustrated embodiment, the lower rail 24 comprises
a unitarily formed (such as via molding or injection molding
or the like) rail having a generally U-shaped channel portion
that 1s arranged generally horizontally across the rear slhider
window assembly 10. The lower rail 24 may be formed via
any suitable forming means and may comprise any suitable
material or materials. For example, the lower rail 24 may
comprise a rigid or substantially rigid molded polymeric
channel (such as a polyvinylchloride material or PC—ABS
or the like), and preferably a rigid polymeric material or
engineered plastic material. The channel portion 1s an elon-
gated generally U-shaped channel having a base or lower
wall and a pair of spaced apart generally vertical walls
extending upwardly from the base or lower wall. The end
stop portion 34 of the switch assembly 32 1s disposed at the
end of the channel portion and extends upward from the base
wall and spans between the spaced apart walls of the channel
so as to close the end regions of the channel with the cable
guide, with the housing portion 36 that houses the switch
device 38 disposed above the channel portion.

Thus, the switch assembly 32 1s part of the end stop (and
integrally formed with the end stop) at the end of the channel
portion of the lower rail 24. The switch device 38 1s disposed
within a housing portion 36 that i1s integrally formed with the
end stop 34 and has a contact element or switch element 39
that extends from the housing portion 36 and end stop 34
along the lower rail 24 toward the opening and toward the
movable window panel 20. The contact element 39 extends
downward so as to be along the lower rail 24 and optionally
within the channel portion of the lower rail 24, with the
housing portion 36 and switch device 38 and contact ele-
ment 39 encased by the elastomeric or tlexible cover or boot
42. The end of the boot 42 at the distal end 39¢ of the contact
clement 39 1s contacted by the end of the carrier (such as by
a bumper or cushioning element at the end of the carrier)
when the movable window panel 20 1s fully closed. When
the boot 42 (at the contact element) i1s contacted by the
carrier, the boot 42 flexes and the contact element 39 flexes
or moves to actuate the switch or circuit element to indicate
to the controller that the movable window panel 20 1s fully
closed.

Optionally, the switch device may have a two piece
housing construction with one of the housing portions
integrally formed with the end stop and with the switch
device attached at one of the housing portions and encased
at the housing when the housing portions are joined together
(such as via snap attachment). For example, and such as
shown 1n FIGS. 10-18, a switch assembly 132 includes an
end stop 134 that 1s configured to be received at the end of
the channel portion of the lower rail at the end of the rail that
corresponds generally to where the end of the carrier will be
when the movable panel 1s fully closed. The end stop 134 1s
received 1n the channel portion and includes a guide portion
that guides and/or retains the cable or other drive element
thereat. The switch assembly 132 includes a housing portion
136 that extends upward from the end stop 134, and that may
be integrally formed (such as via the same 1njection molding
process) with the end stop to provide a unitary end stop and
housing portion construction. The housing portion 136 com-
prises a wall portion of the housing that receives the switch
device 138 therein, whereby the switch device 1s housed or
encased via attachment of a cover or second housing portion
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137 at the wall or housing portion 136. In the illustrated
embodiment, the wall housing portion 136 includes slots or
apertures 1364, guide or locating ribs 1365 and a guide hole
136¢ (1or locating the switch device 138), while the cover or
housing portion 137 includes flexible tabs 137a, guide or
locating ribs 1375 and a guide pin or locating pin 137¢ ({or
locating the switch device 138).

As shown 1n FIG. 14, the switch device 138 1s located at
the cover portion 137 and positioned via the locating ribs
1376 and the guide pin 137¢ (which 1s received in an
aperture or hole 138a at the switch device 138. When the
switch device 138 1s located at the cover portion 137, the
contact element 139 protrudes from the cover portion 137.
The guide or locating elements of the cover portion 137 are
formed to correspond with portions of the switch device 138
so that the switch device 138 1s properly located at the cover
portion 137 and retained thereat.

The cover portion 137 (with the switch device attached
thereat) 1s then snap-attached at the wall housing portion 136
via engagement of the flexible tabs 1374 with the slots or
apertures 136a of the wall housing portion. When so
attached, a locating pin 13856 of the switch device 138 is
received at the locating hole 136c¢ of the wall portion 136.
The locating elements 13656, 136¢, 1375, 137¢ of the wall
portion 136 and the cover portion 137 function to hold the
switch device 1n the housing, such that the contact element
139 protrudes through a slot or aperture formed by the
housing portions 136, 137. The switch assembly 132 pro-
vides for enhanced assembly, since the switch device 138
may be readily positioned at the cover element 137 and the
cover element 137 (with the switch positioned thereat) may
be readily snap-attached at the wall portion 136 to position
the switch device above the end stop portion. The switch
device 138 may thus be disposed at and encased in the
housing without use of fasteners, such as separate pins or
screws or the like.

As discussed above, the movable contact element 139 of
the switch device 138 1s movable relative to the housing
portion and an electronic switch or circuit element and
includes an actuating portion that, when the contact element
139 1s moved relative to the housing, presses the circuit
clement of the switch device to actuate the switch (1.e., to
close a circuit of the switch). The contact element 139
includes an outer or distal end that 1s distal from the end that
attaches at the housing portion of the switch device, with the
distal end extending away from the housing along the lower
rail and optionally downwardly so as to be disposed partially
within the lower rail when the end stop portion 134 1s
attached at the channel portion of the lower rail.

Optionally, the wall portion of the housing of the switch
assembly may include the guide pin and locating ribs for
locating the switch within the housing. For example, and
such as shown in FIGS. 19-22, a switch assembly 232
includes an end stop 234 that 1s configured to be received at
the end of the channel portion of the lower rail at the end of
the rail that corresponds generally to where the end of the
carrier will be when the movable panel 1s fully closed. The
end stop 234 1s received 1n the channel portion and 1includes
a guide portion that guides and/or retains the cable or other
drive element thereat. The switch assembly 232 includes a
housing portion 236 that extends upward from the end stop
234, and that may be integrally formed with the end stop
(such as via the same injection molding process that forms
the end stop) to provide a unitary end stop and housing
portion construction. The housing portion 236 comprises a
wall portion of the housing that receives the switch device
238 therein, whereby the switch device 1s housed or encased
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via attachment of a cover or second housing portion 237 at
the wall or housing portion 236.

The wall portion 236 includes slots or apertures 236a
configured to receive corresponding tlexible tabs 237aq of the
cover portion 237. The wall portion 236 further includes (1)
guide or locating ribs 2365 configured to trace or at least
partially circumscribe an outer edge of the switch device 238
and (11) a guide hole 236c¢ configured to recerve a guide pin
of the switch device 238. The wall portion also includes a
guide pin 236d configured to be received by a guide hole
238a of the switch device 238 for locating the switch device
within the housing.

Thus, the switch device 238 may be disposed at the wall
portion 236 such that the guide pin 2364 1s received at the
guide hole 2384 of the switch device, the locating ribs 2365
circumscribe and/or engage the outer edge of the switch
device 238, and the guide hole 236¢ receives the guide pin
of the switch device 238, to locate the switch device 238 at
the housing. The cover portion 237 may then be snap
attached at the wall portion via the flexible tabs 237qa
received in the corresponding apertures 236a to retain the
switch device within the housing. The wall portion 236 and
cover portion 237 cooperate to form an aperture through
which a contact element 239 of the switch device 238 may
protrude to sense or engage or receive the carrier element or
movable window panel when the movable window panel 1s
in the closed position.

As shown m FIG. 21, the switch assembly 232 may
include an electrical connector assembly 244 for electrically
connecting the switch assembly at the vehicle when the
window assembly 1s 1nstalled at the vehicle. The connector
assembly 244 includes electrical wires or cables 244a con-
nected at the switch device 238 and a connector 244b at a
distal end of the wires 244qa distal from the switch device
238 for connecting to the vehicle wire harness. Thus, the
switch assembly 232 may be electrically powered and
communicate signals, such as to indicate that the movable
window panel 1s 1n the closed position, via the electrical
connector assembly 244.

As shown 1n FIG. 22, the movable window panel may
comprise a two-piece movable window panel 220, such that
a first side window or window portion 220q and a second
side window or window portion 22056 may be movable
relative to one another along respective sides 216, 2185 of
the fixed window panel when the movable window panels
are moved between the closed and opened positions. For
example, the first side 220a may be movable along the first
side 216 of the fixed window panel and the second side 2205
may be movable along the second side 218 of the fixed
window panel. The two sides are configured to move in
opposite directions from one another, such that movement of
one side may result in corresponding opposite movement of
the other side (such as by utilizing aspects of U.S. Pat. No.
10,501,977 and/or U.S. Publication No. US-2020-0240191,
which are hereby incorporated herein by reference in their
entireties). The sensor system 230 may have the switch
assembly disposed at one side (FIG. 22) for determining
when the movable window panels are 1n the closed position.
Optionally, the sensor system may include a switch assem-
bly disposed at each side of the two-piece movable window
panel.

In the illustrated embodiment, the fixed window panels
cach 1nclude an electrically conductive heater grid or other
heating element or electrically operable element established
at the window panels (such as at or on an 1nterior surface of
the window panels) and the movable window panel includes
an electrically conductive heater grid or other heating ele-
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ment or electrically operable element established at the
window panel (such as at or on an interior surface of the
movable window panel). The fixed window heater grids are
clectrically conductively connected to (or are otherwise 1n
clectrical conductive continuity with) a power source of the
vehicle and may be powered (such as responsive to a user
actuatable mput or switch or button of the vehicle or
responsive to a sensor or accessory of the vehicle) to heat or
defrost or defog the fixed window panels. The movable
panel heater grid 1s electrically connected to the power
source (and may be electrically connected to electrical
terminals or elements at one of the fixed window heater grids
of the fixed window panels) and may be electrically powered
to heat or defrost or defog the movable window panel. The
heater grids comprise a plurality of electrically conductive
traces that extend across the respective window panels
between respective busbars to provide enhanced and more
uniform heating and defrosting/defogging of the window
panel, as also discussed below. The heater grid of the
movable window panel may be powered 1n a manner that
allows for heating or defogging or defrosting of the movable
window panel 1rrespective of whether the movable window
panel 1s opened or partially opened or closed. For example,
the electrical connections may be made via a flexible con-
nector or wire or cable or the like, such as by utilizing
aspects of the rear slider window assemblies described 1n
U.S. Pat. Nos. 10,843,644; 10,524,313; 9,579,955; 8,938,
914; 8,881,458 and/or 8,402,695, which are hereby incor-

porated herein by reference in their entireties. Optionally,
the heater grid of the movable window panel may be
powered only when 1n 1ts closed position and/or via any
suitable powering means.

The benefits of embodiments of the present invention may
also be realized in shiding window constructions where an
aperture 1s created in a fixed window panel and where a
movable window panel can be made to open or close the

aperture. Slider windows of this type are disclosed such as
in U.S. Pat. Nos. 8,915,018 and/or 8,881,458 and/or U.S.
Publication No. US-2003-0213179, which are hereby incor-
porated herein by reference in their entireties. The benefits
of embodiments of the present mmvention may also be
realized 1in vehicular movable window assemblies other than
a rear slider window assembly for a pickup truck or the like,
such as (for example) a slider window assembly suitable for
use as a movable side window for a vehicle such as a van or
a bus.

Optionally, the window assembly or assemblies of the

present invention may utilize aspects of the window assem-
blies described in U.S. Pat. Nos. 9,731,580; 8,915,018;

8,881,458; 8,402,695; 7,073,293; 7,003,916; 6,119,401;
6,026,611; 5,996,284; 5,799,444 and/or 6,691,464, and/or
U.S. Publication Nos. US-2014-0047772; US-2008-
0127563; US-2006-0107600; US-2004-0020131 and/or
US-2003-0213179, all of which are hereby incorporated
herein by reference in their entireties.

Changes and modifications to the specifically described
embodiments may be carried out without departing from the
principles of the present invention, which 1s intended to be
limited only by the scope of the appended claims, as
interpreted according to the principles of patent law.

The 1nvention claimed 1s:

1. A vehicular slider window assembly, the vehicular
slider window assembly comprising:

a frame portion having an upper rail and a lower rail;
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a fixed window panel, the fixed window panel having an
opening, wherein the upper and lower rails are fixedly
attached to an interior surface of the fixed window
panel;

a movable window panel that 1s movable along and
between the upper rail and the lower rail, wherein the
movable window panel 1s movable between a closed
position, where the movable window panel closes the
opening, and an opened position, where the movable
window panel 1s located at least partially along the
fixed window panel away from the opening;

a carrier disposed at a lower perimeter edge region of the
movable window panel, wherein the carrier 1s received
in a channel portion of the lower rail and moves along,
the channel portion of the lower rail with the movable
window panel as the movable window panel 1s moved
between the opened position and the closed position;

a sensing system operable to determine when the movable
window panel 1s 1n the closed position and when the
movable window panel 1s not 1n the closed position,
wherein the sensing system comprises a switch assem-
bly that 1s actuated when the movable window panel 1s
in the closed position;

wherein the switch assembly comprises a switch device
disposed within a housing, and wherein at least a first
portion of the housing 1s part of an end stop;

wherein the end stop 1s disposed at an end of the channel
portion of the lower rail, and wherein the end stop 1s
configured to limit movement of the carrier along the
channel portion when the movable window panel 1s
moved to the closed position;

wherein the switch device comprises a contact element
that extends along the channel portion of the lower rail,
and wherein, when the movable window panel is
moved to the closed position, the contact element
moves to actuate the switch device;

wherein, when the movable window panel 1s not 1n the
closed position, the contact element does not actuate
the switch device; and

wherein, responsive to the switch device not being actu-
ated and the sensing system determining that the mov-
able window panel 1s not in the closed position, the
sensing system generates a first output signal to alert a
driver of a vehicle equipped with the vehicular slider
window assembly that the movable window panel 1s
not in the closed position.

2. The vehicular slider window assembly of claim 1,
wherein the sensing system generates a second output signal
different than the first output signal responsive to determin-
ing that the movable window panel 1s in the closed position.

3. The vehicular slider window assembly of claim 1,
wherein the movable window panel 1s movable between the
opened and closed positions by a cable drive system, and
wherein cables of the cable drive system are guided by cable
guides at opposite ends of the channel portion of the lower
rail, and wherein the end stop of the switch assembly
comprises one of the cable guides.

4. The vehicular slider window assembly of claim 1,
wherein the end stop 1s configured to contact the carrier
when the movable window panel 1s moved to the closed
position, and wherein, when the movable window panel 1s
moved to the closed position and the first portion contacts
the carrier, the contact element 1s moved by the carrier to
actuate the switch device.

5. The vehicular slider window assembly of claim 1,
wherein the fixed window panel comprises first and second
fixed window panels having the opening therebetween.
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6. The vehicular slider window assembly of claim 1,
wherein the fixed window panel comprises a single fixed
window panel having the opening therethrough.

7. The vehicular slider window assembly of claim 1,
wherein the switch device and associated circuitry are part
of a unit, and wherein the unit 1s disposed in the first portion
of the housing that 1s integrally formed with the end stop at
the end of the channel portion of the lower rail.

8. The vehicular slider window assembly of claim 1,
wherein the switch assembly comprises an elastomeric cover
that 1s disposed at least partially over the housing and over
the contact element, and wherein, when the movable win-
dow panel 1s moved to the closed position, the cover tlexes
to allow for movement of the contact element to actuate the
switch device.

9. The vehicular slider window assembly of claim 1,
wherein the first portion 1s mtegrally formed with the end
stop, and wherein the housing comprises a second portion
that 1s snap-attached to the first portion to encase the switch
device 1n the housing.

10. The vehicular slider window assembly of claim 9,
wherein the second portion comprises locating elements that
locate the switch device at the second portion prior to
snap-attaching the second portion to the first portion.

11. The vehicular slider window assembly of claim 1,
wherein the first output signal causes activation of an
indicator 1n a cabin of the vehicle to alert the driver of the
vehicle that the movable window panel 1s not 1n the closed
position, and wherein the indicator in the cabin of the
vehicle 1s viewable by the driver of the vehicle.

12. A vehicular slider window assembly, the vehicular
slider window assembly comprising:

a Irame portion having an upper rail and a lower rail;

a fixed window panel, the fixed window panel having an
opening, wherein the upper and lower rails are fixedly
attached to an interior surface of the fixed window
panel;

a movable window panel that i1s movable along and
between the upper rail and the lower rail, wherein the
movable window panel 1s movable between a closed
position, where the movable window panel closes the
opening, and an opened position, where the movable
window panel 1s located at least partially along the
fixed window panel away from the opening;

a carrier disposed at a lower perimeter edge region of the
movable window panel, wherein the carrier is recerved
in a channel portion of the lower rail and moves along
the channel portion of the lower rail with the movable
window panel as the movable window panel 1s moved
between the opened position and the closed position;

a sensing system operable to determine when the movable
window panel 1s 1n the closed position and when the
movable window panel 1s not 1n the closed position,
wherein the sensing system comprises a switch assem-
bly that 1s actuated when the movable window panel 1s
in the closed position;

wherein the switch assembly comprises a switch device
disposed within a housing, and wherein at least a first
portion of the housing 1s part of an end stop;

wherein the end stop 1s disposed at an end of the channel
portion of the lower rail, and wherein the end stop 1s
configured to limit movement of the carnier along the
channel portion when the movable window panel 1is
moved to the closed position;

wherein the movable window panel 1s movable between
the opened and closed positions by a cable drive
system, and wherein cables of the cable drive system
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are guided by cable guides at opposite ends of the
channel portion of the lower rail, and wherein the end
stop of the switch assembly comprises one of the cable
guides;

wherein the switch device comprises a contact element
that extends along the channel portion of the lower rail,
and wherein, when the movable window panel is
moved to the closed position, the contact element
moves to actuate the switch device;

wherein, when the movable window panel 1s not 1n the
closed position, the contact element does not actuate
the switch device;

wherein the end stop 1s configured to contact the carrier
when the movable window panel 1s moved to the closed
position, and wherein, when the movable window panel
1s moved to the closed position and the first portion
contacts the carrier, the contact element 1s moved by the
carrier to actuate the switch device; and

wherein, responsive to the switch device not being actu-
ated and the sensing system determining that the mov-
able window panel 1s not in the closed position, the
sensing system generates a first output signal to alert a
driver of a vehicle equipped with the vehicular slider
window assembly that the movable window panel 1s
not in the closed position.

13. The vehicular slider window assembly of claim 12,
wherein the fixed window panel comprises first and second
fixed window panels having the opening therebetween.

14. The vehicular slider window assembly of claim 12,
wherein the fixed window panel comprises a single fixed
window panel having the opening therethrough.

15. The vehicular slider window assembly of claim 12,
wherein the switch device and associated circuitry are part
of a unit, and wherein the unit 1s disposed in the first portion
of the housing that 1s integrally formed with the end stop at
the end of the channel portion of the lower rail.

16. The vehicular slider window assembly of claim 12,
wherein the switch assembly comprises an elastomeric cover
that 1s disposed at least partially over the housing and over
the contact element, and wherein, when the movable win-
dow panel 1s moved to the closed position, the cover tlexes
to allow for movement of the contact element to actuate the
switch device.

17. The vehicular slider window assembly of claim 12,
wherein the first portion 1s mtegrally formed with the end
stop, and wherein the housing comprises a second portion
that 1s snap-attached to the first portion to encase the switch
device 1n the housing.

18. A vehicular slider window assembly, the vehicular
slider window assembly comprising:

a frame portion having an upper rail and a lower rail;

a fixed window panel, the fixed window panel having an
opening, wherein the upper and lower rails are fixedly
attached to an interior surface of the fixed window
panel;

a movable window panel that 1s movable along and
between the upper rail and the lower rail, wherein the
movable window panel 1s movable between a closed
position, where the movable window panel closes the
opening, and an opened position, where the movable
window panel 1s located at least partially along the
fixed window panel away from the opening;

a carrier disposed at a lower perimeter edge region of the
movable window panel, wherein the carrier 1s recerved
in a channel portion of the lower rail and moves along
the channel portion of the lower rail with the movable
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window panel as the movable window panel 1s moved
between the opened position and the closed position;

a sensing system operable to determine when the movable
window panel 1s 1n the closed position and when the
movable window panel 1s not 1n the closed position,
wherein the sensing system comprises a switch assem-
bly that 1s actuated when the movable window panel 1s
in the closed position;

wherein the switch assembly comprises a switch device
disposed within a housing, and wherein at least a {first
portion of the housing 1s part of an end stop;

wherein the end stop 1s disposed at an end of the channel
portion of the lower rail, and wherein the end stop 1s
configured to limit movement of the carnier along the
channel portion when the movable window panel 1s
moved to the closed position;

wherein the switch device comprises a contact element
that extends along the channel portion of the lower rail,
and wherein, when the movable window panel 1s
moved to the closed position, the contact element
moves to actuate the switch device;

wherein, when the movable window panel 1s not 1n the
closed position, the contact element does not actuate
the switch device;

wherein the switch device and associated circuitry are part
of a unit, and wherein the unit 1s disposed 1n the first
portion of the housing that 1s integrally formed with the
end stop at the end of the channel portion of the lower
rail;

wherein the first portion 1s mtegrally formed with the end
stop, and wherein the housing comprises a second
portion that 1s snap-attached to the first portion to
encase the switch device in the housing; and

wherein, responsive to the switch device not being actu-
ated and the sensing system determining that the mov-
able window panel 1s not 1n the closed position, the
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sensing system generates a first output signal to alert a
driver of a vehicle equipped with the vehicular slider
window assembly that the movable window panel 1s
not in the closed position.

19. The vehicular slider window assembly of claim 18,
wherein the movable window panel 1s movable between the
opened and closed positions by a cable drive system, and
wherein cables of the cable drive system are guided by cable
guides at opposite ends of the channel portion of the lower
rail, and wherein the end stop of the switch assembly
comprises one of the cable guides.

20. The vehicular slider window assembly of claim 18,
wherein the end stop 1s configured to contact the carrier
when the movable window panel 1s moved to the closed
position, and wherein, when the movable window panel 1s
moved to the closed position and the first portion contacts
the carrier, the contact element 1s moved by the carrier to
actuate the switch device.

21. The vehicular slider window assembly of claim 18,
wherein the fixed window panel comprises first and second
fixed window panels having the opening therebetween.

22. The vehicular slider window assembly of claim 18,
wherein the fixed window panel comprises a single fixed
window panel having the opening therethrough.

23. The vehicular slider window assembly of claim 18,
wherein the switch assembly comprises an elastomeric cover
that 1s disposed at least partially over the housing and over
the contact element, and wherein, when the movable win-
dow panel 1s moved to the closed position, the cover tlexes
to allow for movement of the contact element to actuate the
switch device.

24. The vehicular slider window assembly of claim 18,
wherein the second portion comprises locating elements that
locate the switch device at the second portion prior to
snap-attaching the second portion to the first portion.
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